Effects of second-generation tyrosine kinase inhibitors towards osteogenic differentiation of human mesenchymal cells of healthy donors.
The BCR-ABL inhibitor imatinib is a standard first-line therapy for patients with chronic myeloid leukemia. However, it has been demonstrated that this long-term treatment is associated with altered bone metabolism. The mechanisms of this effect are not fully understood, but an inhibition of the platelet-derived growth factor receptor (PDGF-R) β axis has been suspected on the basis of some in vitro findings. We evaluated the osteoblastic differentiation of mesenchymal stem cells derived from bone marrow (hBM-MSCs) after in vitro treatment with dasatinib, nilotinib or bosutinib. Human bone marrow mesenchymal stem cells were induced to differentiate in osteoblastic cells by treatment with osteogenic medium with or without dasatinib, nilotinib or bosutinib. We found that the addition of dasatinib, and to a greater extend nilotinib, induced expression of osteogenic mRNA markers as compared with cultures with standard medium or osteogenic medium only. However, treatment with bosutinib did not induce an increase of osteogenic markers. In conclusion, we show that besides imatinib, other tyrosine kinase inhibitors (TKIs) such as dasatinib and nilotinib, but not bosutinib, increase osteogenic markers in hBM-MSCs. Because bosutinib differs from the other TKIs because of its low affinity to other kinases such as PDGF-R, these experiments suggest that inhibition of PDGF-R may be involved in the induction of osteoblastogenesis by TKIs.